Vol. 5 . X-ray survival curves of haploid Saccharomyces cerevisiae consist of two components,-a simple exponential portion at low doses followed by a multihit more radioresistant tail at high doses (1-3). It was established by Beam et al. that the radioresistant component could be correlated to the cells with small buds (4, 5) . Studies by several investigators have shown that yeast cells with small buds are undergoing DNA synthesis (6) . Consequently, these findings are in general agreement with recent observations on the age response of mammalian cells in culture--that the period of DNA synthesis is the most X-ray-resistant portion of the cell cycle ( 7).
The effects of different types of ionizing radiations on the survival of haploid yeast have been studied with the radiosensitive component (8) . In these studies the cultures have been starved to minimize the resistant component. Elkind and Beam (5) , however, have studied the effect of starvation time on the sensitivity of both components of ~he P9P.'-ll~tiPn. ' llsing 210 PP ~particles a.qd X ray~.
They showed that although the budding cells were also more resistant than nonbudding ones to killing by t:l particles, the magnitude of the difference was smaller than with X rays. They further showed that the budding cells become more resistant to X rays after starvation
in phosphate-buffered dextrose solution. The resistance to a particles, howev~r, was not significantly affected by starvation.
In view of the importance of physiological determinants of cellular radiosensitivity we haveinvestigated these effects over a greater range of LE't,. In the experi.i:nents reported here the effect of LET 00 on the survival curves of growing haploid yeast cells was studied with the use'of radiations whose LET values ranged from 40 to 17000 MeV 00 ' -1 2 g em .
MATERIALS AND. METHODS
The haploid strain SC-7 has been used in a number of investiga-. ' ' tions (4, 5, 9-11). It has been shown that whEm the cells are grown in a nitrogen-free sta~vation medium the budding cell population falls to about io/o (4) . By growing the cells in YEPD medium until they reach a stationary pha,se, the percentage of small buds was found to be about · tOo/o. The method used by Elkind and Beam to obtain fresh cells has been found to yield about 30% cells with smallbuds, the maximum obtainable without recourse to division synchronization (5) . Therefore in the experiments reported here, the technique of Elkind and Beam was followed. To describe the method briefly, cells from a subculture stored at 2° C were used as inocula for growth in liquid YEPD medium. 
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Whenever the sensitivity of a system increases with increase in LET 00 the cooperative effect of the energy deposition in the track core and that contributed by o rays is not known. However, when the LET 00 .
•.
-7-of the radiation is within the LET at which peak efficiency occurs, it is known that the higher the local energy density, the greater the efficiency of inactivation. On this basis, degradation of 7 Li ions (with consequent increase in the energy density along its track and surrounding it) is expected to increase the sensitivity relative to that of the full-energy bea.tn corresponding to the. same LET . This in fact was observed for
value o:f 1.5 0 MeV g em . Degra ation to Yle 1.200 MeVg-1 cm 2 did not show any effect due to change in the 6-ray contribution~ which impli,es that a significant reduction in the velocity.
of the particle is necessary to alter the spatial distribution of energy around a heavy-particle track (17).
In contrast, when -the LET of the radiation was beyond the LET 00 00
corresponding to the peak sensitivity, the sensitivity was found to decrease with increase in LET curve, no great degradationis necessary for the 6-ray effect to become apparent. More work in this area would help one to understand the effect of 6 rays.
In conclusion, the maximum radiosensitivity for budding cells oc--1 . 2 curs at approximately the same LET (1300 to 1500 MeV g em ) as that .. 
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